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微囊藻（Microcystis aeruginosa）生长过程中是否会产生 NO 以及其释放量的变
化,并且进一步研究不同培养条件和 NO 外源供体硝普钠（sodium nitroprusside, 
SNP）对铜绿微囊藻生长及其 NO 释放变化的影响， 后对其 NO 的产生途径进
行了探讨。以期弄清楚蓝藻产生的 NO 浓度变化是否可作为水华爆发预警的一个















度从0.072 nmol/L剧烈增加到0.13 nmol/L。与此同时，细胞密度也急剧从0.31×106 






























































This study aims to characterize the changes of nitric oxide (NO) generation 
during the growth of Microcystis aerugrinosa under the simulated cyanobacterial 
blooms outbreak conditions and further to investigate the effects of different culture 
conditions and exogenous NO donor (sodium nitroprusside, SNP) on the growth and 
NO production of M. aerugrinosa. Besides, the possible production pathway of NO in 
M. aerugrinosa was also studied. We hope to find out whether the change of NO 
concentration could be the possible indicator for predicting outbreak of cyanobacterial 
bloom and the possible function of NO in the bloom outbreak. The main results 
obtained are as follows:  
 (1) Three methods (chemiluminescence, fluorescence, electrochemical method) 
for detecting NO were applied, the results showed the gaseous nitric oxide 
concentration, NO-dependent fluorescence intensity inside cyanobacterial cells, 
current intensity inndicating NO concentration all significantly enhanced with the 
increase of the cell density of M. aeruginosa, which denmonstrated three methods are 
complementary and increased the reliability of experimental results. 
 (4) With the cyanobacterial growth under simulated cyanobacterial blooms 
outbreak conditions, the gaseous NO concentration gradually increased and finally 
stabilized at around 0.3 nmol/L, during which the gaseous nitric oxide concentration 
drasticly increased from 0.072 nmol/L at the fifth day to 0.13 nmol/L at the sixth day. 
Meanwhile, the cell density and Chl-a content respectively increased rapidly from 
0.13 × 106 cell/mL to 3.41 × 106 cell/mL and from 0.13 mg/L to 0.81 mg/L, both of 
which reached the threshold of most reported values when cyanobacterial blooms 
broke out. 
 (5) Different culture conditions have a significant effect on the growth and NO 
production of M. aeruginosa. We found that high N:P (44:1) could accelerate the 
bloom outbreak and NO burst. Comparing with NH4Cl and urea, NaNO3 is the 















density at the temperature of 30  ℃ were significantly higher than that at 20  and no ℃
precipitation and chlorosis appeared which existed at 40℃, The growth rate of M. 
aeruginosa was promoted under shaking culture. 
(3) The cyanobacterial growth was promoted at low SNP concentration while 
was inhibited at high SNP concentration. The optimal SNP concentration for growth 
promotion of M. aerugrinosa was 0.1 mg/L. 
(2) We supplemented exogenous substrate (NaNO2 and L-Arginine) for analysis 
of NO generation by using electrochemical and fluorescent methods, and found that 
the current increased rapidly to about 700 pA and the fluorescence intensity 
apparently increased when NaNO2 was added; while the current only slightly elevated 
to 5 pA, and fluorescence intensity also increased slightly when L-Arginine was 
added, which revealed that the nitrate reductase pathway may be the major way of NO 
production in M. aerugrinosa, while nitric oxide synthase pathway was minor way. 
In conclusion, our research succeeded demonstrating that M. aerugrinosa mainly 
produces NO by NR, and the sudden sharp increase of NO concentration well 
indicated and promoted the outbreak of coming cyanobacterial bloom aroused by M. 
aerugrinosa under simulated cyanobacterial blooms outbreak conditions, which 
revealed the relationship between NO and blooms to some extent. Futhermore, the 
changes of cultivated conditons like nitrogen source, N:P and temperature could affect 
the growth and NO production of M. aerugrinosa, which futher demonstrated that NO 
produced by M. aerugrinosa could well indicated its growth status. 
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